Abstract This paper describes a method for the assessment of retail store performance based on Data Envelopment Analysis (DEA). The assessment considers the stores as complex organizations that aggregate several subunits, corresponding to sections with management autonomy. This structure motivated an analysis at two different levels: the section level and the store level. The performance assessment of the sections envolves a comparison among similar sections located in different stores, and evaluates efficiency spread. This is followed by an analysis at the store level to define targets for the sections. This analysis takes into account the interdependencies of the sections composing a store, as they share limited resources such as the floor area. This is achieved using a Network DEA model, which determines the maximum store sales allowing for reallocations of area among the sections within a store. The method developed is illustrated using a case study consisting of a Portuguese chain of supermarkets.
Introduction
This paper develops a method for performance assessment of retail stores. The method takes into account that each store is a complex organization aggregating several sub-units, corresponding to sections that sell the different lines of products (e.g., perishables, heavy bazaar, light bazaar, grocery and textiles). This particular structure of the retail stores motivated an analysis at two different levels: the store level and the section level. The sections' analysis is intended to determine whether the sections are operating with identical efficiency levels. It also enables the identification of the best performing sections, whose best practices should be followed. The second level of analysis focuses on the stores, which comprise several sections that share limited resources (such as floor area). This analysis uses a Network Data Envelopment Analysis (DEA) model, based on the Färe et al. (1997) model, which takes into account the interdependencies of the sections composing the store. This model determines the maximum store sales enabling reallocations of resources among the sections within the store. As by-products of the assessment, it is also possible to set targets for individual sections that are consistent with the resources of the store. The method developed is illustrated using a case study consisting of a Portuguese chain of supermarkets and hypermarkets.
This paper is organized as follows. The next section describes the contextual setting of the Portuguese retailing sector and reviews the literature concerning the performance assessment of retailing organisations and DEA-based resource allocation approaches. Section 3 provides a brief description of the company used as case study and the inputs and outputs selected. Section 4 describes the methodological approach followed in this paper for the efficiency assessment of the commercial sections comprising the stores, as well as for setting sales targets allowing for resource reallocations within each store. The results obtained and their implications are discussed in Section 5. Section 6 concludes.
Contextual setting

Portuguese retail sector
In the 1980s, the Portuguese food retail sector was characterized by the existence of several small groceries and a few supermarkets. The level of competition was low and most companies had a reduced capacity of innovation and investment, and limited margins for negotiation with suppliers.
With Portugal's entrance to the European Union in 1986, the sector embarked on transformations caused, amongst other factors, by the improvement of the country's socio-economic conditions, increased competition and changes in consumer behavior.
In relation to the socio-economic conditions, the evolution towards open markets has made possible the entrance of foreign companies in the food retail sector, with stores of innovative formats. As a result, the level of competition in the market increased significantly and companies had to adapt to the new reality by adopting new organisational structures and strategies. In particular, the implementation of new strategies drastically modified the scenario of the retailing sector in Portugal. Most companies centralized their relations with suppliers, enabling a rationalization and integration of the logistic chain. Partnerships between retailers and suppliers were often established, and the development of information systems enabled efficient forms of information exchange between stores, commercial departments and suppliers.
The consumer behavior was affected by the following factors: (i) an increase of families' income, (ii) an increase in indebtedness of families, particularly associated with the reduction of interest rates and inflation, (iii) a change in the families consumption pattern, with higher amounts spent on accommodation, transports and communication, and a reduction of consumption associated with food and clothes, (iv) a change in the social role of
